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Project overview

Key points

Associative research project funded by the
Ministry of Science and Technology of
Argentina.

Partners:

HITEC SRL == |NT] | 6§+

sensing & control
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Project overview

Objetives

« To ensure the calibration data quality in its generation, use and
transference by means of a digital calibration certificate.

« To reduce the effort to obtain traceability, bringing the standard
closer to the instrument under calibration.



Project overview

Traceability chains

 To implement a digital traceability chain from the vibration standard
at INTI up to the sensors produced by HITEC. The work involves a
new standard for INTI and the implementation of calibration
procedures at HITEC.

« To implement a digital traceability chain in an automated process of
calibration of multifunction calibrators. The work involves the
development of the calibration procedure, software and of a
multivariable multiplexer.



=INTI 65

d ] g d

Developments and results



Digital SI
Digital Calibration Certificate

A Digital Calibration Certificate is a document that is
transferable, accessible, secure, robust, interoperable,
reusable, machine-readable, capable of being understood
by humans as well as machines, and capable of storing
metadata like any other information.

The format chosen is the XML format and the certificate
may be digitally signed.



Digital SI

Inskituto
Macional "“"‘“D "".':ﬁodm“
de T i
=1 J it Argentina
e . .. OT 00000222-0000X0xX-Unico
Certificado de Calibracion Pagina 1de 5
Elemento Objeto: Acelerometro

Determinaclones requeridas
Fecha de recepclon
Fecha de callbraclén

Sollcltante

Lugar de reallzaclén

Fabricante/Marca; —
Modelo/Mamero de serle; —/—
Id. del usuarlo: —

Calibracion segun PEMANNIG
01/03/2022

Desde 07/03/2022 hasta 18/03/2022

Calle — M*—

INTI-COMYC-SOMCEI-Depto. Mecanica v Acustica

Avenida General Paz 5445, Edificio 3 v 44 [CP 1650]

San Martin, Provincia de Buenos Aires, Republica Argentina
Teléfono: (54 11) 4752 5402 / (54 11) 4724 6200 (interno 7444)
E-mail: fisicaymetrologia@intigob.ar

Buenos Aires, 25 de Marzo de 2022,



librationL abc ratory>
ontact id="Laboratorio de Acustica y Vibraciones™»
name:
c:content lang="es"»Instituto Nacional de Tecnologia Industrial (INTI)</dcc:content:
: name >
:eMail>consultas@inti.gob.ar</dcc:eMails
:phonex (54 11) 4724-6208 / (54 11) 4724 6300</dcc:phone>
: location>
:cityrPartido de General San Martin, Provincia de Buenos Aires</dcc:city>
: countryCode>AR</dcc: countryCode>
: postCode>1658</dcc: postCodes
: postOfficeBox>---</dcc: postOfficeBox>
:staterRepldblica Argentina</dcc:stater
treet>Avenida General Paz</dcc:street>
: streetNo>5445</dcc: streetio>
: further:>
:content id="inm">INTI</dcc:content>
:content id="managemen‘">ﬁ£ﬁﬁ[<fdcc:ccn:en:>
:comtent "»SOMCEI</dcc: content:
:content id=" _nmEcpa’:mcn: >DEptD. Mecanica y Acustica</dcc:contents
:content id="street"rAvenida General Paz</dcc:content>
:content id="streetNo">5445</dcc: content>
:content id="other"»Edificio 3 y 44</dcc:content>
:content id="postCode">»165@</dcc: content:
:content id="department”>San Martin</dcc:content>
: content id-"p’c'ince“>PrDvincia de Buenos Aires</dcc:content:
:content id="country":>Repiblica ﬂrgentlna<fdu\:ccn:en:>
:content id="phonel”:»(54 11) 4752 5482</dcc:content>
:content id="phone2":(54 11) 4724 6280</dcc:content>
:content id="extensionNumber">»>7444</dcc:content:
:content id="eMail"»fisicaymetrologia@inti.gob.ar</dcc:content:
+H'—he >
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Digital SI

<si:real>
<si:quantityType>length</si:quantityType>
<si:value>1.00</si:value>
<si:unit>\metre</si:unit>
<si:expandedUnc>
<si:uncertainty>0.01</si:uncertainty>
<si:coverageFactor>0.95</si:coverageFactor>
<si:distribution>normal</si:distribution>
</si:expandedUnc>
</si:real>



Sistema Internacional de Unidades Digital
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DCC

PLANTILLAS CARGA
PARA DESCARGAR DE CERTIFICADOS

|Cer1iﬁcad0 Pt100 Vl | Seleccionar archivo |Ningunu archivo selec

DESCARGAR ENVIAR

<mé4dt@inti.gob.ar>



Vibration traceability chain

INTI
primary
system

HITEC
Standard

Calibrator

9100 or
SV110

Vibration
sensor




Vibration traceability chain

INTI
primary
system

INTI calibrates the HITEC standard by
interferometer method under norm ISO 1606 3-
11 (method 1 and 2).

HITEC
Standard

Calibrator

9100 or
SV110

Vibration

<rbenevenia@inti.gob.ar> |— sensor

<gzapata@inti.gob.ar> [




Vibration traceability chain

INTI
primary
system

INTI implemented the digital calibration
certificate for accelerometer and calibrators

HITEC
Standard

Calibrator

9100 or
SV110

Vibration
sensor




Vibration traceability chain

INTI
primary
system

calibrator 9100 by a back to
back method.

[ HITEC calibrates the

HITEC
Standard

Calibrator

9100 or
SV110

&

— b Vibration
— sensor




Vibration traceability chain

INTI
primary
system

The calibrator is used with a
6.5 digit multimeter.

HITEC
Standard

Calibrator

9100 or
SV110

Vibration
sensor

<rbenevenia@inti.gob.ar> =
<gzapata@inti.gob.ar> [




Vibration traceability chain

INTI
primary
system

procedures and made the
software.

HITEC wrote the calibration ]

HITEC
Standard

Calibrator

9100 or
SV110

Vibration
sensor




Vibration traceability chain

INTI
primary
system

HITEC
Standard

Calibrator

9100 or
SV110

Vibration
sensor




Vibration traceability chain

®
INTI
primary
system
f— Stl_;lr-:- CI{E a(|:r d In-situ or remote \
calibration

Calibrator

9100 or
SV110

\_

Vibration
sensor




Vibration traceability chain

INTI
primary
system

HITEC
Standard

Calibrator

9100 or
SV110

DCC

4 )

HITEC modified the — b Vibration
sensor system to read — sensor
and use the DCC. DCC
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Electrical traceability chain

Fully automated system to calibrate multifunction
calibrators.

Magnitude Range

DC voltage 100 mV - 1000 V

AC voltage 100 mV - 1000 V up to 10 kHz
DC current 10 yA - 20 A

AC current 10 A - 20 Aup to 5 kHz
Resistance 1Q-1G6Q
Capacitance 1nF - 100 pF

Frequency 10 MHz




Electrical traceability chain

10.0000000¥

| seEEEC ECC

o= = =
CLC pEpE e 2B 8
CCL aes 28
L_L'—l-'- ve o &3 ~
cLl == ES M

HITEC SRL ==
HITEC 8L ZINTI ! 65

@ DMMFRONT 55XX



Electrical traceability chain
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Electrical traceability chain

/ Transportable \

calibration system
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Electrical traceability chain

Metrologist Customer laboratory
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Electrical traceability chain

Multivariable multiplexer specifications:

= Isolation resistance >1TQ (0.1% in 1 GQ)

= Thermoelectric voltage < 0.1 pV (1 ppm at 100 mV DC)
= Contact resistance <1Q (10 ppm at 20 kHz)

= Stray capacitance <5 pF

= Maximum voltage 1000 Vrms

= Maximum current 20 Arms.



Electrical traceability chain

Multimetro . Multimetro
Panel delantero Calibrador Panel trasero

Input : Resist Normalo . | o
i O— (Shunts) 0O ] O
: )
Senseo B Aux G T o
o o O
Corrienteo = 20A o o
Médulo Médulo

de corriente multivariable



Electrical traceability chain




Electrical traceability chain

Preliminary uncertainty evaluation
using a Fluke 5700 and HP3458.

<adtoran@inti.gob.ar>



Electrical traceability chain
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Electrical traceability chain

DATOS EQUIFOS COMFIGURACION | MEDICIONES PARCIALES | MEDICIOMES FINALES

Multirnetro a Calibrar

Cliente VIS4 MULTIMETRO °
| | @visa:f;‘l?2.18.103.4?;‘GPIBD::6::INSTR =l 3438
12810
8508 0
Fecha Actual 104010
|dominga, 10 de abril de 2022 | 45 ©
Direcciones Yisa (GPIB) apdp (0
e
57000
| | 80810
34570
Operador 71300
AMDRES
| | Calibrador a utilizar
IS4 CALIBRADOR
wisanff172.18.103,47/GPIB0:3:IMETR 5700 @
MN*® de Serie E . ®
5720
| | 5500 ©
Medir Ternp Multirnetro 55200

Iniciar Configuracion




Electrical traceability chain

DATOSEQUIPOS

Ooooooogo@

Opciones de Inicio de
los Equipos

CALIBRADOR ALTO STBY
RESET CALIBRADOR.
CALZERD CALIERADOR
RESET MULTIMETRO
TEET MULTIMETRO
ZERO DCW

ZERO DCI

ZERO DCR

CONFIGURACION MEDICIOMES PARCIALES

MEDICIOMES FINALES

Multirmetros 6 1/2

Cable de 5
CEROQSREAR Y FRONT
TODAS LA FUMCIONES

Puntos a Calibrar

Test Rapido ()

Werificacion Segun Manual ©)
Completa &)

Seleccionar Archivo @)
Otro )

Funciones a Calibrar

Oooooonoomo

SIM PREGUMNTAR CONTINUA

GANANCIA ACT

GANANCIA DCT

CEROS DCW

CEROSDCI

GANAMCIE DCW

GANAMNCIA ACY

CERC RESISTEMCIA

RESISTEMCIZ

FRECLIEMNCIZ

Iniciar Mediciones




Electrical traceability chain

DATOS EQUIPOS

C Ranao

C WalorMominal

| CONFIGURACION

C Frea

Ik Funcio

k4 Born

It Ranao

| MEDICIONES PARCLALES

h M

It Promedio

b Deswstd

MEDICIOMES FINALES

b M ae-tdil b4 bediciones

k. FUMNCION

<adtoran@inti.gob.ar>
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Conclusion

The Digital Calibration certificate 90 %
platform was implemented.

The partners are working to establish a
digital traceability chain from primary
standard up to vibration sensors.

A fully automated system to calibrate
multifunction calibrator is under
construction.
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